Introduction Academic health centres (AHCs) are complex organisations often defined by their 'tripartite' mission: to achieve high standards of clinical care, undertake clinical and laboratory research and educate health professionals. In the last decade, AHCs have moved away from what was a dominant focus on high impact (clinical) interventions for individuals, towards a more population-oriented paradigm requiring networked institutions and responsiveness to a range of issues including distribution of health outcomes and health determinants. Reflective of this paradigm shift is a growing interest in the role of AHCs in addressing health disparities and improving health system equity. This protocol outlines a systematic review that seeks to synthesise and critically appraise the current state of evidence on the role of AHCs in contributing to equitable health systems locally and globally. Methods and analysis Electronic searches will be conducted on a pilot list of bibliographic databases, including Google Scholar, Scopus, MEDLINE, PsycInfo, CINAHL, ERIC, ProQuest Dissertations & Theses, Cochrane Library, Evidence Based Medicine Reviews, Campbell Library and A+ Education, from 1 January 2000 to 31 December 2016. Apart from studies reporting clinical interventions or trials, all types of published peer-reviewed and grey literature will be included in the review. The single screening method will be employed in selecting studies, with two additional reviewers consulted where allocation is unclear. Quality and relevance appraisal utilising Joanna Briggs Institute critical appraisal tools will follow data extraction to a preprepared template. Thematic synthesis will be undertaken to develop descriptive themes and inform analysis. Ethics and dissemination As the review is focused on the analysis of secondary data, it does not require ethics approval. The results of the study will be disseminated through articles in peer-reviewed journals and trade publications as well as presentations at relevant national and international conferences. Results will be further disseminated through networks and associations of AHCs. Protocol registration International Prospective Register for Systematic Reviews (PROSPERO) number CRD42016051802.
InTroducTIon
Academic health centres (AHCs) are complex organisations that are largely defined by their 'tripartite' mission: to achieve high standards of clinical care, undertake clinical and laboratory research and educate health professionals. 1 To deliver this mission, AHCs combine accredited higher education institutions delivering medical and other health professional education with one or more affiliated or owned teaching hospitals or health systems, 2 employing a wide variety of governance and operational models. 3 4 AHCs are well established in the United States and are either established or newly developing in a number of other high-income countries worldwide. 1 5-7 Establishment of AHCs within Australia has commenced within recent years, 8 including initiation of government-driven AHC designation processes for both metropolitan and regional models.
A recent scoping review of international literature focussed on AHCs demonstrated that a high proportion (>90% of those reviewed) of included studies focus on the Northern American context due to historical usage of the term 'AHC' in those countries. 1 Another key finding
Strengths and limitations of this study ► This will be one of the first attempts to synthesise and critically appraise evidence on the role of academic health centres in contributing to equitable health systems locally and globally. ► The systematic review protocol is developed using the Preferred Reporting Items for Systematic Reviews and Meta-analyses for Protocols (PRISMA-P) guidelines, with reference to the PRISMA-Equity 2012 Extension. ► Included studies will be assessed for methodological quality using the relevant Joanna Briggs Institute critical appraisal tools. ► The quality of synthesised evidence will be limited by the study designs of included studies, which are likely to be mostly observational studies, and limiting the review to published papers only will omit unpublished documentation of relevance to the review questions. ► Limiting searches to the literature published in the English language may lead to the omission of studies from non-English speaking countries.
Open Access of the review was that there is a growing focus of AHCs on the need to respond to so-called 'external' challenges 1 such as the healthcare reform 'triple aim' of improving the health of individuals and populations while controlling healthcare costs. 9 This 'external' focus represents a 'transformation' of AHCs in the United States, 10 11 away from a traditional focus on high-impact interventions for individuals with serious disease 12 and service integration in large urban hospitals and elite centres in capital cities, 13 towards a population-oriented paradigm encompassing the three domains of patient care, education and research. 14 A shift in AHCs' focus is also reflected in a growing interest among expert commentators in the role of AHCs in global health, 15 including the need to develop 'broad, inexpensive and preventive treatment strategies among populations'-rather than the creation of 'novel drugs, devices and other technologies', which is the traditional domain of AHCs. 16 Interest in the potential for AHCs to develop 'community-engaged' research agendas, which seek to address health disparities and uneven access to healthcare through better community engagement, 17 and in the capacity of AHCs to develop innovative approaches to health workforce challenges, 18 also attest to this new paradigm. A corresponding terminology change has been proposed-from academic health 'centres', implying healthcare in a single location, to academic health 'systems', reflecting the integrated, networked models of healthcare needed to meet new healthcare objectives. 16 19 The perceived role and capacity of AHCs to drive progress towards broader healthcare goals, in the context of persisting global health disparities, has led some commentators to call for AHCs to 'accept responsibility' for prioritising and investing in research and innovation that benefit populations, including the communities where AHCs are located. 15 Indeed, as the locus for health professional training and as organisations uniquely capable of generating and translating evidence and testing interventions, AHCs are seen by some as being particularly well situated to lead initiatives to improve care for vulnerable populations. 20 Activities in service to this responsibility have been suggested and include new approaches to scaling up best practice, fostering multidimensional research platforms involving consideration of the social determinants of health and including cross-cultural competence and interprofessional education in AHC curricula. 20 The interest of expert commentators in the capacity of AHCs to address health disparaties locally, nationally and globally, coinciding with the inclusion of population health within healthcare reform goals, suggests a role for AHCs in contributing to health system change and improvement. As population health is concerned with the health outcomes of a group of people and with the distribution of health outcomes within the group, patterns of health determinants and related policies and interventions, 21 this role can be framed by the concept of health equity.
Health equity, as a concept, is defined as the absence of avoidable and unfair inequalities in health 22 and can be differentiated from health inequalities or statistically described disparities alone by its moral and ethical dimension ('unfairness')-the determination of which involves examination of the inequalities in a social context. 23 Equitable health systems, may thus be understood as those that actively ensure universal access to high quality health care, including establishing goals and initiatives to improve healthcare coverage across disadvantaged populations. 24 Thus, the aim of this systematic review will be to review the literature on the role of AHCs in contributing to equitable health systems locally and globally. To achieve this aim, the review will address the following research questions sequentially:
1. How is health equity characterised, described and/ or operationalised in relation to AHC activity? 2. What are the drivers, barriers and facilitators of AHC activity relevant to health equity? By positioning AHCs, in their health system context, as the unit of analysis, this review identifies AHCs as key health system structures that are being established or are undergoing transformation in a range of countries and settings and endeavours to shed light on whether they have a particular role to play in aiding efforts to build equitable health systems locally and globally. While significant diversity in AHC structures and their health system contexts is acknowledged, this review aims to identify any commonalities that might exist in published experiences and approaches, across different settings, of organisations identified as AHCs.
MeThods and analysIs study design
Efforts to encourage adoption of systematic review methodology within health policy research reflect its dominance in quantitative research fields. 25 These efforts recognise the utility of systematic reviews as helpful tools enabling appraisal of complex findings from multiple disciplines and methods. 26 Accordingly, a systematic methodology, following the online supplementary PRISMA 2009 checklist, * has been identified as the method best able to address the research questions of this review, as well as to maximise reproducibility and confidence in the findings. The approach also recognises the increasingly acknowledged value of equity-focused systematic reviews as sources of evidence for healthcare and health systems decision making. 22 Following the definition of 'systematic review' in the Preferred Reporting Items for Systematic Reviews and Meta-analyses for Protocols (PRISMA-P) guidelines, 27 this protocol outlines the review objectives (aim and research questions), proposed systematic search methods meeting identified eligibility criteria, proposed assessment of quality and relevance of included studies and proposed *http://www.prisma-statement.org/.
Open Access approach to systematic synthesis of the characteristics and findings of the included studies. Consideration has also been given to the extensions for equity-focused reviews described in the PRISMA-Equity 2012 Extension. † A preliminary search of the literature has informed the design of this review. Any updates and amendments to this protocol will be summarised in the final review manuscript.
eligibility criteria
Reflecting the likelihood that valuable information may be found within non-peer-reviewed sources, all types of published peer-reviewed and grey (non-peer reviewed reports and other protocol materials) literature will be included in the review. Studies reporting clinical interventions or trials, however, will be excluded from the review as they are unlikely to supplement review findings.
In order to maximise contemporary policy relevance of the findings, literature searching will be limited to the time frame of 1 January 2000-31 December 2016. Literature on AHCs in any country will be included, although for pragmatic reasons the review will only include literature published in the English language. As the interest of the review is on the role of AHCs in contributing to equitable health systems, literature not explicitly addressing connection between AHCs and issues relevant to health equity will be excluded. Table 1 summarises the inclusion and exclusion criteria that will define the scope and number of publications included in the review.
literature search

Search strategy
For the purpose of the review, AHCs will include all organisations that self-identify or are identified by others as academic health/medical (science) centres/systems/ networks, integrated health research centres, advanced health research and translation centres and/or other proxy terms. While it is acknowledged that not all organisations that might objectively be defined as an AHC would self-identify as such, this operational definition was determined † http://prisma-statement.org/Extensions/Equity.aspx.
for pragmatic reasons and to enable assessment of the literature using these terms. Health equity will include all policies, programmes and objectives that aim to address inequalities in health that are avoidable yet not avoided. 28 Implicit in this definition of health equity are concepts of addressing disadvantage and improving health for underserved populations, which include consideration of the social determinants of health. 29 Drawing from these broad definitional parameters, search keywords will be derived using the pearl harvesting method as described by Sandieson et al. 30 This will be undertaken in consultation with a university librarian with database and search strategy expertise. Boolean operators and truncated terms will be used to maximise the sensitivity and efficiency of the search strategy, and medical subject headings terms will be included where applicable. The search keywords will be piloted before the final list of search terms is selected.
Databases
A pilot list of bibliographic databases, below, was selected for its breadth of subject matter and likelihood of containing a wide range of study types. This list will be refined based on identification of duplication and expert consultation. Other data sources As systematic reviews of complex evidence have been shown to benefit from a range of search strategies, 31 the searching strategy will also include snowballing (pursuing references of references), browsing of library shelves, asking colleagues and being alert to serendipitous discovery. In addition, direct contact will be made with Open Access authors or experts in the field in order to seek suggestions on additional literature sources relevant to the review, particularly grey literature.
study selection
Search results will be uploaded into Endnote, combined and duplicates removed. Unique records will then enter the title-abstract screening stage. Following the 'single screening' method, 32 one reviewer will screen and assign an 'included', 'provisionally included' or 'excluded' code to a title-abstract record, based on assessment of relevance to the research questions. Records deemed relevant to either question will be included. Two additional reviewers will be consulted where records are deemed 'provisionally included' by the first reviewer. Full-text papers will be accessed for the selected reviews. A PRISMA flow diagram will be used to report the results of this process.
data extraction
Data from selected articles will be recorded in a locally developed data extraction form and independently validated by one reviewer. Standard information will be extracted on each paper, as well as data specific to the review questions. Data will be extracted against the following categories: ► full reference: including author names, year of publication and journal; ► country of origin: country of the study institution; ► study setting: country of the study subject; ► study type: for example, empirical research, policy paper, commentary, review; ► theoretical or conceptual perspective; ► link to equity agenda: short summary of nature of relevance to health equity agenda; ► quality and relevance assessment outcomes.
As there is significant variation in the contexts in which AHCs operate, which is likely to impact on AHC activity relevant to health equity, a separate table will list the AHCs identified in the included papers alongside key features of the health systems in which they operate. Health status statistics relevant to the locations of activity of these AHCs will also be listed in this table to identify key population characteristics. Information in both tables will be included in the analysis of the review findings.
Quality and relevance assessment
Quality and relevance appraisal of selected publications will involve two assessment components as described by Gough et al 25 : assessment of the study's relevance to the review questions and the quality of the execution of the methods employed by the study.
Relevance will be assessed qualitatively with reference to the inclusion/exclusion criteria, with highly relevant publications scoring 1 and less relevant publications scoring 0. To assess quality, an initial appraisal will be undertaken of the level of evidence according to the Joanna Briggs Institute (JBI) criteria. 33 Following this, studies will be assessed for methodological quality and approach to bias using the relevant JBI critical appraisal tools aligned with study type, such as the systematic review, qualitative or text and opinion checklists. 34 Studies showing 50% or more compliance with the checklist will receive a score of 1, with studies showing less than this scoring 0.
The results of this appraisal will be recorded against each listing within the data extraction template and scores aggregated. Although it is not anticipated that any studies will be excluded from the review, findings demonstrating limited relevance and/or quality of studies will contribute to analysis of review limitations. data analysis Data analysis will follow a thematic synthesis 35 approach to enable the development of descriptive themes from the research. Analytic themes will then be generated through a process of interpretation and analysis. A narrative summary will interpret the results and describe how they relate to the review's aim and questions, with reference to the key contextual information obtained in the data extraction phase described above. Development of mid-range theory or a conceptual framework to better understand the roles and functions of AHCs will then be undertaken to aggregate the results into hypotheses for future research.
eThIcs and dIsseMInaTIon
As the review is focused on the analysis of secondary data, it does not require ethics approval. The results of the study will be disseminated through articles in peer-reviewed journals and trade publications as well as presentations at relevant national and international conferences. Results will be further disseminated through networks and associations of AHCs, including the Association of Academic Health Centers International. It is also anticipated that this study will inform the activity and development of the Tropical Australian Academic Health Centre being established in northern Queensland, Australia. This study is being undertaken as part of a PhD thesis by the first author.
dIscussIon and conclusIon
To the best of our knowledge, only one global review using systematic methods (scoping review) has been undertaken to date of the literature on AHCs. 1 This review assessed the literature exploring the managerial, political and cultural perspectives of AHCs, finding the literature on AHCs 'largely atheoretical and heavily dominated by case study reports from North America'. 1 The need for more theoretically informed studies on AHCs, both within and across nations, has been previously identified. 6 Building a conceptual framework to examine the role of AHCs in relation to broader healthcare goals, therefore, appears to fill an important gap in the literature.
The current review is one of the first attempts to synthesise and critically appraise evidence on the role of AHCs in contributing to equitable health systems locally and globally. Other strengths of this review include the use of the novel PRISMA-P guidelines and the relevant JBI critical appraisal tools.
Limiting our search to literature published in the English language may lead to the omission of studies from non-English speaking countries. Although it is difficult to predict in which cases the exclusion of studies published in languages other than English will bias review findings, 36 this review will also consider the possible effect of language bias in relation to the findings. Limiting the review to published papers only will also result in the omission of unpublished documentation of possible relevance to the review questions. It is also acknowledged that the search terms used to describe AHCs in the review may lead to the omission of activity of AHCs in countries that do not use these terms or that do not describe themselves as such even though they may fulfil an objective definition of an AHC. Finally, the results of the review may also be limited by the study designs of included studies, which are likely to be mostly observational studies and may present challenges in the quality assessment phase. These limitations and challenges will be considered in relation to the review findings.
AHC models are being adopted and adapted worldwide within health systems that are evolving alongside local and global reform and development agendas. As such, consideration of the intersection between the development and transformation of AHCs and broader activity to establish equitable health systems may clarify the purpose of AHCs and determine optimal AHC structures for meeting health needs of disadvantaged populations. This review may encourage policy makers to draw AHCs further into health system reform agendas as implementation vehicles, and offers utility to those involved in developing, leading and managing AHC activity across a range of countries.
